Method
The research design was a randomized controlled trial. Sixty shift-work nurses (30 each from two urban hospitals in west Japan), participated from Jan. to Mar. 2007 . The research protocol is set out in Fig. 1 . Participants were given a questionnaire at three separate times during the study (T1, T2, T3). Sixty-minute web-based training sessions were given between T1-T2 for the intervention group and between T2-T3 for the control group.
For the web-based training, the content was compiled in HTML by the authors after referencing relevant literature [5] [6] [7] 9) and a web-based learning system (including the monitoring of log-ins and the learning progress) was created by an information technology company. The program content was supervised by a career development researcher and revised based on the advice of five nurses.
The program contents included: 1) the definition of CI, 2) cognition of the participants' own CI, 3) the characteristics of nurses' CI (including career alternatives, compatibility with life-cycle, and examples of career goals and planning), and 4) career goal management and planning.
The learning styles covered by the program included text-based learning, a career anchor checklist (eight categories reflecting aspects of one's job that he/she would not give up) 9) , the inputting of one's past and present CI, and the inputting of one's career goals and plans.
Participation was voluntary, and all participants were full-time shift workers. After an explanation from the managing nurse, participants from 15 hospital wards agreed to participate. Participants were requested to receive the 60-min training on a PC at their hospital or home over a period of three weeks. The 60 participants were randomly allocated into the intervention and control groups by the hospital.
The questionnaires included items on the demographic characteristics of the participants and knowledge of CI to check the understanding and memorization of the contents. CI, job stress, and mental health status were also measured to examine the effects of the training.
The items related to knowledge of CI were created by the authors and corresponded to the training contents (12 items). CI was measured by the Career Identity Scale (CIS, 21 items, seven-level Likert, Takemura, translated from Spreizer's Measuring Empowerment) 1, 10) . Job stress was measured by the Job Stress Brief Questionnaire (20 items, four-level Likert), and mental health was measured by a part of the Brief Job Stress Questionnaire (18 items, four-level Likert) 11, 12) .
Approval with regard to ethical considerations was given by the Committee of Research Ethics of Hiroshima University. In the statistical analyses, changes of scores were first tested between T1 and T2 and between T1 and T3 using the Wilcoxon Signed Rank Test. Then, differences in T1-T2 between the intervention and control groups were tested using an analysis of covariance (ANCOVA), with the T1 score as the covariate. SPSS14.0J software was used, and the results were considered significant at p<0.1.
Results
The numbers of responses to the T1 questionnaire were 26 (87%) in the intervention group and 25 (83%) in the control group. The numbers of responses to T2 were 20 (67%) in the intervention group and 16 (53%) in the control group. The numbers of responses to T3 were 16 (53%) in the intervention group and 10 (33%) in the control group. The 36 participants who responded to the T2 questionnaire were analyzed.
The average age of the participants was 33.0 (SD7.1) and the average number of years of employment was 7.5 (SD6.5). Eight participants were sub-managers and the others were general staff. Ten participants worked in surgical wards, and eleven in medical and surgical wards.
The scores of CI, job stress, and mental health at T1-T3 are shown in Table 1 . Knowledge of CI was scored by summing the 11 items except for one invalid item for which the number of error responses increased after training (full score=11).
Change in CI, job stress, and mental health
Between T1 and T2 of CIS, the impact on the organization in the intervention group improved (p=0.064), but meaning and impact on patients worsened in the control group (p=0.017 and p=0.074). Between T1 and T2 for job stress and mental health, personal relationships in the intervention group improved 
Differences between the intervention and control groups
The differences in the T1 data between the intervention and control groups were tested, and self-determination of CI in the control group was found to be significantly higher (p=0.015). There were no significant differences of other CI, stress and mental health subscales, age, the years of employment, sub-managers or staff, and types of wards.
Between the intervention and control groups, there were significant differences in knowledge and the impact on the organization of CI (p=0.004 and p=0.005, respectively), and in meaning (p=0.073). There was also a significant difference in workload of job stress (p=0.090).
Discussion
During the research period, only the control group showed worsened CI, job stress and mental health, and this was assumed to be because the participants were in bad work environments. The reasons were not certain, but the managers of the participant hospitals suggested that more nurses left at the end of the fiscal year because of the revision of the nurses staffing regulations.
However, the intervention group showed improved impact on organization (CI) and personal relationships (job stress). This might indicate the positive effects of the intervention, but to clearly show the result, information regarding the work environments (patients acuity, over work-loads etc.) needs to be obtained.
Between the intervention and control groups, there were significant differences in knowledge and impact on organization (p<0.01), and meaning of CI (p<0.1). The impact on organization would seem to be the easiest to improve among the subscales of CI. For example, one item of the impact on organization was: "I have significant influence over what happens in my department."
With regards to job stress and mental health, there were significant differences only in workload of job stress (p<0.1), but the effect of CI on job stress was not shown clearly. A more sensitive research design, especially with greater numbers of participants is necessary. A preliminary CIS questionnaire and selecting similar scoring participants might achieve more sensitive results. Nonetheless, this study illustrates the potentially positive effects of a web-based training program on CI and stress management of Japanese nurses.
